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FOREWORD 


Since the publication of the first issue of the series, Canadian Network Papers,’ the 
National Library of Canada, with the approval of the federal government and the 
active cooperation of many Canadian librarians and communications experts, has 
taken new strides toward the development of a nation-wide bibliographic network. 
They are based on the open systems interconnection concepts laid out in The 


Context of Interconnection for a Nation-wide Bibliographic Network. 


This second issue of this series is based on the presentation made by Cynthia J. 
Durance, Director, Office for Network Development, to the joint meeting of two 
committees of the National Library Advisory Board, namely the Bibliographic and 
Communications Network Committee and the Resource Network Committee, in May 
1981. The third paper in the series, based on a complementary report by Hope E.A. 
Clement, Associate National Librarian, will address the wide spectrum of problems 
related to the development of a resource-sharing network in Canada. 


With respect to the development of a Canadian library network, first priority has 
been given to bibliographic communications network proposals. The report entitled 
The Future of the National Library of Canada recommended that the Canadian 
library network be achieved by voluntary cooperation among institutions enjoying 
a large measure of autonomy, and that it be neither monolithic nor centrally 
controlled but managed cooperatively through contractual arrangements between 
two or more institutions/consortia for the sharing or exchanging of information or 
services. This highly pragmatic, flexible approach is the only valid one in a country 
where existing and future bibliographic services of varying degrees of sophistication 
will continue under various jurisdictions as well as in the private sector. 


In announcing the federal government's decision to make funds available to the 
National Library to coordinate the participation of institutions in testing the 
application of new technology to library and information services, the Honourable 
Francis Fox, Minister of Communications, said: 


"Information available in libraries across Canada is a valuable resource. 
Improved ways must be found to share these resources among all Canadians. By 
funding this experiment at this time, the National Library will continue its 
coordinating role in making advanced technology work for the library 
community."2 


1. Edwin J. Buchinski and Mazharul Islam, The Context of Interconnection for a 


Nation-wide Bibliographic Network, Canadian Network Papers, no. | (Ottawa: 

National Library of Canada, 1980). pee: 
2. "National Library of Canada to Test New Systems for Exchange of Bibliographic 

Information among Libraries" (Canada Department of Communications press 


release, June 11, 1981). 


Digitized by the Internet Archive 
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EXECUTIVE SUMMARY 


The purpose of this paper is to provide an update on the current status of library 
systems development in Canada and to describe the new initiatives which the 
National Library is undertaking cooperatively with other institutions to facilitate 


Oe eee aren of a nation-wide decentralized bibliographic communications 
network. 


This paper begins by briefly reviewing highlights of library automation in Canada 
over the last two decades in order to provide a perspective on current network 
initiatives and on the leadership role of the National Library in this regard. Some 
aspects of the National Library's work include facilitating the work of task groups, 
study teams, and committees. In the late 1970s the National Librarian, in 
conducting a review of the role of the National Library, became convinced of the 
need to reassess prior network planning in the light of the rapid technological 
advances then occurring. This resulted in a significant change from the concept of a 
centralized network to that of a decentralized one, a change enthusiastically 
endorsed by the Canadian library community. The characteristics of closed and 
open network models are therefore discussed in this paper and some of their 
advantages and disadvantages for the Canadian context are noted. The remainder of 
the document describes initial steps toward the implementation of the Open Systems 
Interconnection (OSI) model, which poses a considerable challenge to the National 
Library and to the Canadian library community. 


To date, three major initiatives are under way. First, in March 1981, the National 
Library Advisory Board created two new committees to advise it on policies for 
network development. They are the Bibliographic and Communications Network 
Committee and the Resource Network Committee. Another committee, the 
Committee on Bibliographical Services for Canada, was renamed the Committee on 
Bibliography and Information Services for the Social Sciences and Humanities, to 
reflect its broader mandate. 


Second, the National Librarian has created the Task Group on Computer/Communi- 
cations Protocols for Bibliographic Data Interchange. It is composed of experts 
drawn from library, information, and publishing industry systems, university 
computer faculties, telecommunications carriers, and federal government telecom- 
munications research and standards development staff. Its terms of reference 
include the recommendation of computer-to-computer protocols which are applica- 
tion specific for bibliographic data interchange, essential for on-line interaction 
between host computers. 


The third initiative will significantly influence the work of the above-mentioned 
committees and the task group. Beginning in Summer 1982, and continuing for one 
year, the National Library, in conjunction with five other institutions, will conduct a 
bibliographic and communication network pilot project to test the utility of new 
telecommunications technology for bibliographic data interchange. The majority of 
the activities will be undertaken through the facilities of the iNet Gateway trial 
being mounted by the Computer Communications Group (CCG) of the TransCanada 
Telephone System (TCTS). These facilities will test value-added network services 
simultaneously for several industrial and service applications. The National Library 
will coordinate the group of six library participants called the Bibliographic Interest 
Group. This group will conduct pilot projects to develop and test computer 
interfaces to the network including network directories; the derivation of bibliog- 
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raphic data from diverse data bases; electronic messaging for interlibrary loan; the 
application of videotex and videodisc to library applications; and prototype auto- 
matic data transfer between disparate bibliographic systems. The evaluation of the 
pilot project will provide important data for future technical network operations and 
development. It will also highlight some of the political, legal, and managerial 
issues whose resolution by the Canadian library community will ultimately decide 
the success of a network in which participation is voluntary. 


1. INTRODUCTION 


Resource sharing and the provision of information to the user are the aims of 
nation-wide library network development. The bibliographic communications aspect 
of a nation-wide network is the essential support mechanism for effective resource 
sharing: it facilitates the essential accurate and timely identification and location 
of information materials in the network. For this reason, the bibliographic 
communications network is being developed urgently. Its development is being 
based on the many building blocks which have already been put in place through the 
efforts of many types of libraries and information centres — public, special, school, 
college and university — across the country and internationally. A brief overview of 
some of these building blocks will place current developments in perspective. 


2. LIBRARY SYSTEMS DEVELOPMENT IN CANADA: HIGHLIGHTS 


Automation was first applied to library functions in Canada in the mid-1960s. 
Cataloguing of library materials was usually the first function to be automated, 
followed by circulation and acquisitions. These early automation efforts were 
institution specific, in batch mode, and used non-standard formats and content 
designations. 


Since the late 1960s, major developments toward library automation have also been 
undertaken at the national and international levels. The development of the Library 
of Congress's MARC format was a milestone in national and international library 
systems development. The National Library used it to develop the CAN/MARC 
formats, including most recently a format for the exchange of machine-readable 
name and subject authority records. These machine-readable communications 
formats have facilitated the creation of MARC tapes, their exchange among 
national bibliographic agencies, and the subsequent initiation in Canada of the 
National Library's MARC Records Distribution Service. At the same time, the 
Canada Institute for Scientific and Technical Information (CISTI) has developed 
CAN/SDI and CAN/OLE, information retrieval services which are available to 
library and information services nation-wide, and the University of Toronto has 
developed the first on-line cataloguing system in Canada. 


There were other significant developments of automated bibliographic systems 
across the country during these two decades. TESA 1 at the University of 
Saskatchewan was the first system capable of accepting and loading MARC tapes. 
Guelph University's CODOC system for government documents is in wide use in 
Canadian libraries. The private sector development and implementation of turnkey 
minicomputer systems for automated circulation functions, notably GEAC and 
ULISYS, enabled more libraries to automate these essential functions. In the late 
1970s, the National Library and CISTI jointly developed the prototype DOBIS on-line 
integrated system into an operational system for the use of federal government 
libraries. An early version of DOBIS was also replicated by Centennial College in 
Toronto for use by Ontario community colleges. As well, the ongoing development 
of the University of Toronto Library Automation System (UTLAS) from a catalogu- 
ing system to a multi-function on-line system has made it the nation's largest 
bibliographic utility. 


The last decade has seen the creation of cooperative library consortia. At least two 
library consortia have utilized the services of UTLAS: the consortium of Ontario 
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and Quebec libraries (UNICAT/TELECAT), which was dissolved in 1980, and the 
British Columbia Union Catalogue (BCUC) project. The regional consortium of the 
Maritime provinces during its existence used the services of Blackwell, North 
America. Other emerging consortia in Alberta, Saskatchewan, and Quebec are 
planning to automate either by means of the services of bibliographic utilities or 
through replications of existing software. 


In addition, the work of international organizations has influenced Canadian library 
automation. The International Federation of Library Associations and Institutions 
(IFLA), under the program of Universal Bibliographic Control (UBC), has partici- 
pated in important bibliographic and machine-readable format standards activities. 
Similarly, the International Organization for Standardization (ISO) has adopted 
standard numbering schemes for books and serials — the ISBN and the ISSN — as well 
as other important automation standards including the ISO 2709 standard for 
machine-readable tape exchange. 


UNESCO has also played an important role through the development of the Interna- 
tional Serials Data System (ISDS) for the world-wide registration of serial publica- 
tions. More recently, it has created the General Information Program (PGI), which 
is dedicated to the support of world-wide availability of information. 


The above summary of library automation developments is by no means exhaustive, 
but it serves to indicate the variety and scope of library automation activities in 
Canada as well as those outside Canada which influence Canadian developments. If 
anything, library network development in this country has been hampered by a 
surfeit, rather than a paucity, of systems development. 


3. ROLE OF THE NATIONAL LIBRARY IN NETWORK DEVELOPMENT 


The National Library has played an important coordinating role during this decade of 
rapidly developing technology. Following the recommendations of the National 
Conference on Cataloguing Standards in 1970, three task groups were appointed to 
develop standards for the planning and implementation of an automated Canadian 
library network. The Canadian Task Group on Cataloguing Standards (1970-1972) 
laid the basis for the content and format revision of the national bibliography, 
Canadiana, and for a Canadian position on standards development internationally. 
Many cooperative bibliographic projects have also been initiated by the National 
Library as a result of that report, such as Cataloguing in Publication, the 
cooperative Université Laval/National Library subject headings project,* the 
National Library/Library of Congress corporate names agreement, and the CONSER 
project. Another group, the MARC Task Group (1970-1972), developed the bilingual 
Canadian MARC format.® Both of these task groups were instrumental in 
establishing the basis for the exchange of machine-readable data among libraries in 


3. Cataloguing Standards: The Report of the Canadian Task Group on Cataloguing 
Standards (Ottawa: Information Canada, 1972). 


4, Répertoire de vedettes-matiére: Supplément (Ottawa: National Library of 
Canada; Quebec City: Bibliotheque de l'Université Laval, 1978). 


5. Canadian MARC: A Report of the Activities of the MARC Task Group 


Resulting in a Recommended Canadian MARC Format for Monographs and a 
Canadian MARC Format for Serials (Ottawa: Information Canada, 1972). 
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Canada and abroad. The third task group, the Canadian Union Catalogue Task 
Group, was created in 1972. Its mandate was to produce a blueprint for future 
interlending and union catalogue activities in a library network context. A sub- 
group conducted significant studies on Union List of Serials activities® and a study 
was completed of Canadian interlending patterns.’ Its final report® provided 
important input and impetus to network planning and to the comprehensive review 
of the role of the National Library which was undertaken during 1976 and 1977. 


In addition to these task groups, the National Library Networks Office was created 
in 1974 to carry out planning studies for the development of a nation-wide library 
network. It conducted the Canadian Computerized Bibliographic Centre Study 
(CCBCS), consisting of seven sub-studies which described the state of the art of 
library development and led to a final report, Towards More Effective Nation-wide 
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Library and Information Networking in Canada. 


The comprehensive review of the National Library mentioned above reassessed the 
role, objectives, and services of the National Library. This process also included the 
receipt of many briefs from associations, institutions, and individuals, and re- 
evaluation of existing programs by National Library staff. The review culminated in 
the publication in 1979 of the National Librarian's report to the Secretary of State, 
entitled The Future of the National Library of Canada. Its important projection for 
the development of a decentralized bibliographic network has gained widespread 
support from the Canadian library community. 


In the late 1970s, the National Library realized that technological developments 
were occurring so quickly that even some advanced concepts of the 1970s would 
soon be obsolete, and that prior thinking on library networks would have to be 
reassessed in the light of emerging technology. In order to assist in the required 
reassessment of network planning, the National Librarian created the National 
Library Network Project. This project has recently been placed on a more 
permanent basis and is now called the Office for Network Development. 


Until 1978, technology dictated a "closed" national library network with a central 
union catalogue file to which all other systems would be connected. The master- 
servant relationship implied in such a network had several disadvantages. On the 
one hand, it was not politically acceptable — the size and geographical distribution 
of the Canadian library community and the regionalization of Canada both favor a 
decentralized approach over a centralized one. On the other hand, a centralized 
approach would also place an onerous burden on the National Library by requiring 
maintenance of the central union catalogue file and access to it. Not until the late 
1970s did new technological advances present an alternative approach which 
permitted the significant change in bibliographic network planning from a centra- 
lized to a decentralized model. 


6. Canadian Union Catalogue Task Group, Sub-group on Union List of Serials, 
Report (Ottawa: National Library of Canada, 1975). 

7. Basil Stuart-Stubbs et al., Interlibrary Loan in Canada: A Report of a Surve 
(Ottawa: National Library of Canada, 1976). 

8. Canadian Union Catalogue Task Group, Final Report to the National Librarian 
(Ottawa: National Library of Canada, 1976). 

9. R.M. Duchesne, D.A. Guenter, and M. Islam, Towards More Effective 


Nationwide Library and Information Networking in Canada (Ottawa: National 
Library of Canada, 1980). 


shies 


4 CHARACTERISTICS OF CLOSED AND OPEN NETWORKS 


A new approach was manifested in the internationally accepted Open Systems 
Interconnection (OSI) model. The open network facilitated by this model differs in 
several important ways from existing closed network configurations. Closed 
networks can be small or large (i.e., they can involve from 1 to 1000 terminals, or 
even micro- or mini-computers connected to the host) and can serve clients locally, 
province-wide, or nation-wide. But they also involved master(host)-servant(term- 
inal) relationships, centralized data bases, requirements for compatible equipment, 
and network or system specific commands and protocols. Closed networks are star 
networks and currently include systems such as DOBIS, UTLAS, OCLC, and WLN. 
To use more than one of these systems, a library must maintain several different 
terminals or use different access strategies, or both. For example, in order to 
provide services to Canadian libraries, the National Library requires access to 
DOBIS, UTLAS, OCLC, CAN/OLE, and other data bases. Accessing these various 
data bases requires several different access strategies, and in some cases different 
terminals. This is very inefficient, time consuming, and confusing for NLC clients 
and staff. 


In contrast to a closed network, an open network model configures the intercon- 
nection of different host computers and simplified access to many different data 
bases. There is no "master" data base; that is, there need not be one central data 
base. The Canadian library network data base becomes the sum total of all data 
bases in the network. Eventually there will be a similar, if not a common, command 
language for accessing the data bases within the network, including library process- 
ing and information retrieval, as well as full text and publishing data bases. In 
addition, each system or closed network can be autonomous in its development as 
long as it can translate its internal configuration into a network standard configura- 
tion when access beyond the system or closed network is needed. The network thus 
becomes an "add-on" to the local/regional system to be accessed as required. The 
cost of maintaining the conversion to the network standard will be borne locally. 
The open network is really a network of closed networks, be they based on macro-, 
mini-, or micro-computer systems. Given all of these characteristics, it is little 
wonder that Canadian librarians have embraced this concept enthusiastically. 


The National Library is now faced with the challenge of working with Canadian 
libraries to implement this concept of network development. OSI has not been fully 
implemented anywhere; indeed, it is an International Organization for Standardi- 
zation (ISO) model, and standards for parts of it are still being drafted. It is a 
complicated model which requires cooperative implementation by hardware and 
software manufacturers, telecommunications common carriers, and host systems. It 
is not yet known with certainty which parts of the OSI model each of these groups 
will need to implement. The library functions which are most amenable to OSI and 
most amenable to dedicated connections must also still be determined. Moreover, 
the maximum number of data bases which can be cost-effectively accessed in order 
to satisfy a query (for example, an interlibrary loan location query) is not known at 
this time. The use of various types of new technology for providing library services 
bears further investigation. Lastly, the political, jurisdictional, legal, and manage- 
ment questions involved in implementing a new set of concepts and technology must 
be addressed as they emerge. 
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>. STEPS TOWARD IMPLEMENTATION OF A DECENTRALIZED LIBRARY 
NETWORK 


To date, three major initiatives have been undertaken by the National Library to 
meet these challenges. First, in March 1981, the National Library Advisory Board 
created two new committees to advise it on various aspects of network develop- 
ment. Each committee will submit recommendations aimed at promoting the 
development of interdependent and interrelated networks for bibliographic commun- 
ications and resource sharing. These committees significantly increase the partici- 
pation of Canadian experts in the development of network-related policies, which 
can only be successfully implemented with the active contribution of many 
individuals, institutions, consortia, and governments. The Bibliographic and 
Communications Network Committee is studying policy issues and problems posed 
by the creation, development, management, and financing of a bibliographic 
communications network in the new electronic age. Complementing its work, the 
Resource Network Committee is examining the most cost-effective means of 
ensuring the broadest possible utilization of the services and collections of Canadian 
libraries. It will submit recommendations regarding research collections, interli- 
brary lending, document delivery, legal deposit, and conservation. As well, the 
National Library Advisory Board's previously existing committee, the Committee on 
Bibliographical Services for Canada, has been renamed the Committee on Bibliog- 
raphy and Information Services for the Social Sciences and Humanities. Its mandate 
has been broadened to ensure that Canadian social sciences and humanities 
information and documentation services are supported and developed. The areas 
dealt with by these three committees are complementary and close liaison is 
maintained among them. 


Second, in December 1980, the National Librarian created the Task Group on 
Computer/Communications Protocols for Bibliographic Data Interchange. It is 
composed of experts drawn from library, information, and publishing industry 
systems, university computer faculties, telecommunications carriers, and federal 
government telecommunications research and standards development staff. The 
creation of a decentralized nation-wide bibliographic network involves many 
complex tasks. One of the technical tasks is the development of standardized 
procedures or protocols that will enable emerging and existing on-line library 
systems, utilizing different computer equipment and different computer programs, 
to interchange bibliographic data. The need for such standard messages and 
procedures has already been described in greater detail in The Context of Inter- 
connection for a Nation-wide Bibliographic Network. The task group is charged with 
defining those computer-to-computer protocols which are application specific for 
bibliographic data interchange. This work is being done within the framework of the 
Open Systems Interconnection (OSI) model. In addition, the task group is providing 
liaison with library and information systems across Canada on protocol development 
and input to relevant ISO committees developing international protocols. The task 
group is meeting on a regular basis; its report is anticipated in 1983. 


The third initiative will significantly influence the work of the above-mentioned 
committees and the task group. In 1982, in conjunction with five other institutions, 
the National Library will conduct a bibliographic communications network pilot 
project to test the utility of new telecommunications technology for bibliographic 
data interchange. In broad terms, this will enable testing of value-added network 


a © 


services provided by the telecommunications common carriers. The provision of 
some of these value-added services, either by individual host systems or by 
telecommunications networks, is a prerequisite for the implementation of the 
application level protocols being developed by the Task Group on Computer/ 
Communications Protocols for Bibliographic Data Interchange. 


More specifically, the majority of the activities of the bibliographic communications 
network pilot project will be undertaken using the facilities of the iNet Gateway 
trial being mounted by the Computer Communications Group (CCG) of the Trans- 
Canada Telephone System (TCTS). This trial will begin in the summer of 1982 and 
will last for a period of one year. 


The iNet Gateway trial will include seven groups, each sharing a common interest, 
such as banking, petroleum, and travel. With alphanumeric, alphageometric, or 
Displayphone terminals, each participant of each common interest group will be able 
to access the Trial Network Access Node (TNAN) via Datapac or Direct Distance 
Dial lines. The Network Access Node will provide an interface between data bases 
including authentication and automatic access to data bases, application and 
personal directory facilities, network maintenance facilities, such as notification of 
systems availability and time-out capability, and network user administration 
including transaction statistics, etc. However, once connected to a particular data 
base, the exact search procedures of that data base must be followed until such time 
as the common command language being investigated by the Task Group on 
Computer/Communications Protocols for Bibliographic Data Interchange can be 
implemented. 


Data bases which will be available for access will include those provided by each 
participant to other members of their common interest group, or to other interest 
roups, and data bases of commercial information providers, including videotex 
Telidon) data bases. 


To facilitate the trial the CCG is providing to each participant telecommunications 
lines, alphageometric and Displayphone terminals, the Trial Network Access Node 
and the electronic mail service without charge for one year. While CCG is the 
manager of the overall trial, each common interest group has a coordinator 
responsible for coordination and project management of that group's activities. 
There is no obligation to continue participation either on the part of the CCG or the 
institutions after the trial period is over. 


The National Library's Office for Network Development began working with CCG in 
1980 to assess the appropriateness of the iNet Gateway trial for testing and 
evaluation of new telecommunications services in the area of bibliographic data 
interchange. The National Library subsequently sought and received Cabinet 
approval and funding to take part in the trial as coordinator of the Bibliographic 
Interest Group, and as one of the participants in the group. The funding received 
also enabled the Canada Institute for Scientific and Technical Information (CISTI) to 
participate in the trial. 


The Bibliographic Interest Group was formed after the National Library and the 
CCG jointly selected five institutions to participate in the trial. The following 
criteria were included in selecting participants. Each participant had to reside 


a? 


within the geographic area of the trial (Montreal, Ottawa, Toronto) and have a 
stand-alone, operational, and stable on-line system. The group as a whole needed to 
remain small in order to maximize coordinated research and development, but at the 
Same time, in order to test diverse systems interfaces, it needed to possess 
hardware systems as varied as possible. The diversity of types of data bases, in 
terms of content, language of content (English and French), and function (informa- 
tion retrieval, cataloguing, circulation), was also a consideration. Each participant 
needed to be in a position to devote the necessary human and financial resources to 
participate in the trial and to agree to carry out necessary data collection and 
evaluation. In addition, preference was given to institutions that had expressed an 
urgent requirement for access to large library and information data bases. 


In addition to the National Library and the Canada Institute for Scientific and 
Technical Information (CISTI), the institutions which agreed to participate are 


Carleton University, Université du Québec, University of Guelph, and the University 
of Waterloo. 


The Bibliographic Interest Group has agreed jointly to undertake several projects. 
The essential projects for each participant are the development and testing of 
network interfaces and directories which will enable participating systems to 
interconnect and access each other's host systems and data bases, as well as 
connecting to other information provider supplied data bases. Other projects will 
assess the utility of data derived by searching multiple data bases for catalogue 
support, and the potential of electronic mail for increased effectiveness of 
interlibrary lending. Some videotex data bases will be created in order to assess the 
potential of videotex technology for bibliographic applications. Some participants 
will also develop and test prototype software for a standardized on-line biblio- 
graphic file transfer application so that bibliographic data eventually can be 
automatically transferred from one data base to another. Finally, the National 
Library will be assessing the use of videodisc for library applications. 


As coordinator, the National Library will act as liaison between the participants and 
the CCG; assist with the establishment of common procedures for the conduct of 
projects; coordinate data collection methods and procedures among participants; 
analyse the data collected; and integrate the results into periodic and final reports. 


Information about plans and work in progress will be made available through 
appropriate channels during the trial period. If the trial is successful and the 
development of an open network utilizing value-added network services proves to be 
feasible, operational services with an expanded participant group can then proceed 
in concert with the further development required to achieve full service capability. 


The pilot project and research on protocols, videotex, and videodisc will undoubtedly 
highlight certain aspects of the political and managerial issues involved in the 
operation of an open network, as well as the implications of the technology for 
Canadian library and information services. 


One way of visualizing the decentralized nation-wide network is as a voluntary club 
with criteria for membership, "house rules," and a management mechanism to 
monitor the operation and its facilities. The challenge to the recently formed 
National Library Advisory Board committees, particularly the Bibliographic and 
Communications Network Committee, will be to recommend how to bring such a 
club into being and how and by whom its facilities should be managed. 
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The National Library is convinced that a nation-wide decentralized network will 
inevitably develop in the 1980s. However, whether it develops in a coordinated, 
efficient, and effective manner will ultimately depend on the national advisory 
committees and the Canadian library community they represent. The responsible 
manner in which they resolve political, legal, and managerial issues will decide the 
success or failure of the network. To cope with these new problems and new 
opportunities, it appears vital not to let the past quarrel with the present; for if this 
should happen, the future could well be lost. 
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